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Marked Up Copy 

Tn the Specification: 

PleasS amend the paragraph at page 4, line 27, to page 5, line 10, by substitution as 
follows: 

One preferred embodiment of the invention shown in FIGURE 1 is illustrated in 
FIGURES 2 iand 2A-2H, In this embodiment, the sensors S1-S96 are divided into 16 sensor 
groups of 6 sfcnsors each. A first sensor group 301 is shown in FIGURE 2A. The sensor group 
301 is optically closest to the lasers L1-L6 and to the processing electronics 200. The first sensor 
group 301 is toupled to the six distribution fiber lines DF1-DF6 through which the : input optical 
signals are cafried. The distribution fiber Knes DFI-DF6 are connected to respective Standard 1 
x 2 input couplers 320 which in turn are connected to sensors S1-S6. The input Couplers 320 
couple a fraction of the iaput signal to their respective sensors S1-S6 and pass the remairiing 
optical signa^onlo other couplers 320, although for some applications the first sensor gifeup 
300301 alone: X without additional sensor groups) may be utilized, in which case the coupling 
ratio for each: of the in^ut couplers 320 is 100%. La the embodiment shown in FIGURE 2, 
however, the ^coupling ratio for the input couplers 320 of the first sensor group 300301 is J 
selected to be;3.5%, with the remaining fraction (96.5% minus any excess losses) of the itfput 
signals propagating towards the other sensor groups. 
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Tw th« rJaitns: 



Please amend claims I » 4, and 9-10 by substitution as Mows; 



1 . (Once amended) An m x n sensor array, comprising: 
m distribution fiber lines; 



n return : 



fiber lines; and 
fig sensor groups, each of said «2 sensor groups comprising: 
tag sensors; and 

input couplers and output couplers, said input couplers and said output coupes 
being connected to respective ones of said sensors, eaen of said input couplers within any 
of Wd m sensor groups being connected to a different one of said m attribution 



one 



fiber lines; 

wherein each of said return fiber lines is connected to all output couplers within a 



respective one of said »3 sensor groups; 

wherein coupling ratios of said input couplers in said bz sensor groups and coupling 
ratios of said output couplers in said sensor array are chosen to reduce differences in the returned 
optical signal power levels; efid-wherein the coupling ratios of said output couplers Wiected to 
a respective return fiber line are different from each otheriand 
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** *** ^d outp^ ^^ ^ a first output <**p^ m * output coupler; 



„ first numb- rtf gMirt rwifnut counters are located bet*«*n , WlW ^ oalprt couplff ^ * 
H^niioA o~ <rf n retu rn finer Tines, whe rein tbe first number is frreatfer than cj 
. T , n 1 «» Jere fn th^cmhKn. ratio of said first output ron pW is based on ^ the fir^t number; 

ri^ » second pH» nf iftM outpu t m^- '"TH "M *™™<* output coupler 

th. riw „l gatin g nt, the one of ^ „ mm™ fiber lines, herein the couplinp ratio of 

rmhvr- Wherein the second number is greater 



said second output coupler is based on the 
th^ th* first nu ^r wh^in the coup Hn y mtio of said second output c nii nlyr is larger than the 

cou pling ratio of said firs t output coupler. 
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4. (Twice amended) A sensor array, comprising: 
distribution fiber lines; 
return fiber lines; and 

sensor groups, each of said sensor groups comprising: 
. sensors; and 

: input couplers and output couplers, said input couplers and said output couplers 
being connected to respective ones of said sensors, each of said input couplers withiniany 
one of said sensor- groups being connected to a different one of said distribution fiber 
lines; ; 

wherein each of said return fiber lines is connected to all output couplers within 
respective ones of said sensor groups; and 

whereni coupling ratios of said input couplers and said output couplers are chosen to 
reduce differences in the returned optical signal power levels, said input couplers in a first sensor 
group having a first input coupling ratio and said input couplers in a second sensor group having 
a second input;eoupling ratio different from said first input coupling ratio*; 

wherein one or more simnl sonm* that comnrise a first signal source, are coup led Jith 
respective ones of said m distribution lines, that comprise a first distribution 1 T > v 
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.^in ^id inout r^ T l^ unwise a flirt input coupler fmd a wwnnd input coupler; 
g firc t n,Uer of sakt ^nlers ate located on the fit* distribution line between the 



w ^onnl source ^ «-» " P"* ™nnler. whereto the ft* number is greater than or equal t» 
^ w Win thj'cr -Tifr i t «f "id input coupler is based on the fast n^Tnber^herejn a 
cwrttiH mi n,Ker oV^h ^^rieri are looted betw een the first Signal spur^ and sai^ gecon* 
tn pnt mim k wherein «h» hunting r atio of said s econd input coupler is baaed on the second 
nnmhPr wherein^ ^mber p-*ter than the fast mimher, wherein the coupling ratio 

nf said second i -T"+ ™ W*-'" P" r thanthe wwKng ratio of sain fast input coupler, 



wherein each output coupler ^connected to a respective return fiber line from a sensojr 
group having a Coupling ratio that differs from the coupling ratio of the other output couplers 
connected to the respective return fiber line, wherein said otitp m couplers comprise a first output 
^ T l r »nd a sicoH ^ ^nnler. where i n a first num ber of said output couplers are locate* 
hPtwe^n said fir* nntnut couri e r and a signal destination on one of said return fiber lines , 
u*«rin the first m rto is greater * ™ ^ ^ to sero wherein the couplinp ratip ^ said fast 
mrf prt munler 4 r*^ rm the first rmmh^r. wherein a second number of said output couplers are 
m^ted between «»M ~cond oatou* ™ T W and the nrmru destination op fa one pfrsaid retUM 
fiw Knes. wh Lin the surfing r »>Hn of .aid second output coupler is based on the second 
manner, wherem ^ ^nd number oi^ter than the first number, wherein the coupling; ratio 
*f ^ccvndW^ "« P** " 1« P T *™ the ^"P'^ tatio of said first output cpupler, said 
input coupling] ratios and said output coupling ratios selected in accordance with respective 
locations of said input couplers on said distribution fiber lines and respective locations of s^id 
output couplers; on said return fiber lines. 
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9. \ (Once amended) The m x n sensor array as defined in Claim I, wherom tho 
eoupling mtida of each output coupler in each of said n censor groups is selected in accorda nce 
with a r e sp e ctiv e loootion of oaoh output coupl e r on th e return fiber lin o whereiti the coupling 
ratio of any one of said output couplers is baaed on a number of said output couplers located 
between the any one of said output co uple rs and a signal destination on one of the said n return 
fiber lines xhM corresponds to the any one of said output couplers , 

10* (Once amended) The m x n sensor array as defined in Claim 1* wherein the 
eeupti ng ratioa of acrid input-couplers are selected in accordance with r e sp e ctive locfrtiono of acrid 
input coupled on said dtotribution fibor lincs »w herein the doubling ratio of anyone of said iiaput 
couplers is based On ^ number of said input couplers located between the anv one- of said iftput 
duplets and a signal source on one of the said m distribution fiber lines that corresponds to the 
any one of said input coupler s, and wherein the coupling ratio of said input coupl e rs in at toast 
on e of said n j a ensor groupo ore differ e nt from th e ooupling ratio of eaid input couplers in another 
of s aid n s e nsbr groups . 

Please: add claims 1 3-24 as follows: 



13, I ( New) The array of claim 1, wherein the coupling ratios of said input couplers in 
said z sensor groups and the coupling ratios of said output couplers in said se n sor array servie to 
cause all the returned optical signal power levels to be witlfrf & ^ s elected variance range, ; 

14. ? (NeAV> the ftrra v of claim 1 ^wherein y is greater than or equal to m. 
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15, J fNew) tine array of claim 1, wherein a multiplicative product of m and n is equal 
to a multiplicative product of z and v. 



16, fo lew) The array of claim K wherein one or more distribution fiber lines of fern 
distribution fiber lines are each coupled with two or more correspo nding no n-adjacent instances 
of the sensors. 



17. fo Jew) The aoftav of claim 2. wherein z is 16 and y is 6. 

18. ( New) The array of claim 2. wherein z is & and v is 1 2. 

1 9. f New) The array of claim 9, wherein the coupling ratio of the any one of s&id 
output coupleri varies directly with the number of said output couplers located between the any 
one of said output couplers and foe signal destination that corresponds to the any one of said 
output couplers. 

20. fNew> The! array of claim 4. wherein the coiipKng ratios of said input couplers and 
the coupling ratios of said output couplers in said sensor array serve to cause all the returned 
optical signal power levels to be within a pre-selected variance ranee. 
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21, _( Efew) *t *** ** ^mprisiae: 

m di^Wtfinn fiber Itiies: 
n return fibe r lines* arid 

„ jmvnp*. e^^* « «m« tm^PS comprise 



lines: 

„i„ i j„ , I.,!, ,,r nnf r n I 1 - «- " w ow "" wM * : ' 



nf said output 



\ - .... ^..^ ^imt«rs are «~»«»™t Wween a signal 



^ « «rst number flM AJW ">"T^ ^ lo cated b^ enj^ 
^ .J ttr* innntrnunW on *ne of *aid m 1^ ^Hn ft* ff* m** * 

^ ^.1 ^ an d **d seco nd in put coupler on fir distribution 1^, wto injae 
i. ^ than the fiaUjfflto^^ <w m <* 

;„ r »t m.Tterii hu fr- <™r>lw ratio of said fir* input couple r. 
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Art ™ « j RenSor T > <rnOT> 1 yrising: 

m ^ktribtttion fiher littes: j 
n ivtnrn fiber lines: and 

y sensors: and 

:i r . ^, T i^ ^ notmu coolers, *ud »" d 0** UB^ 

^ , ^ Groans MMLg nnrnrd tn * differ ofte of said m disajbuttoafibk 

lines: 

■,, + .-ir.- - -^i m r r Mr- — - — ' «* " f ^ n mi,n| pbCT 



Tt - r| .. * fifct f ^ i r - • «" h nm-* » ifir* iriWH « «M 

tmit p lor ^ within 9 mi- ffective op* ftfsaid z ^ «>r frrottpg, ^herein a ffflcnnd one o f eachiet 

lir ., f-r mir t h ■ -* * » wmr *» 

respecti ve Qpg said z Se nsor groups; 

^nq mHm of said inapt rroiplera in said ft sensj 



OS 



whercm cov 



is and coupling 

^ ^ - nm r ^ ^ chosen to rei^ differs i n the retted 

^ ,; r «, ^ fevds .ftrrHn the nrnflhy ratios of 14 o*|»Oou^^ 
^riyp rfiftLi ffr~ different frotn each other; and 
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wherein said putpiit couplers comprise a first output coupler and a second output coupler, 
wherein a first number of said output couplers are located between said first output coupler aftd a 
signal de stination on one of. said n return fiber lines, wherein the first number is greater than or 
equal to zero, wherein the coupling ratio of said first output coupler is based on the ifirst number. 
whe rein a second number bf said output couplers are located between said second output coupler 
and the signal destination on the one of said n return fibfer lines, wherein the coupling ratio of 
said second output coupler is based on the second number, wherein the second number is greater 
than the first number, wherein the coupling ratio of said second output coupler is larger thatt tfae 
coupling ratiotof said first cutout coupler, 

23. (New) The array of claim: 22. wherein the one 6r more sets of said n return fiber 
lines comprise one or more pairs of said n return fiber lines, where in a first one of each pair of 
said n return^ffber lines is connected to the first subset of said output couplers within"? the 
respective one of said z sensor groups, wherein a second one o f each pair of said n return fiber 
lines is connected to the second subset of said output coupler? within th e respective one of said z 
sensor groups- 

24. (New) The array of claim 22, wherein one or more return fiber lines of said n 
return fiber titles are each coupled with two or more corresponding non-adjacent in stances q|the 
y sensors. 
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Remarks 

Entry :jof the atiov^ftotcd juneaidinents, reconsideration of the application, and allowance 
of all claims pending are respectfully requested. By this amendment, claims 1, 4, and 9-10 are 
amended, and claims 13^24 are added> to more particularly point out and distinctly claim the 
subject matter which apfflicants regard as the invention. These amendments to the claims 
constitute a bdna fide attempt by applicants to advance prosecution of the application and obtain 
allowance of certain claims, and are in no way meant to acquiesce to the substance of: the 
rejections. The specification has been amended to correct typographical errors. Support for: the 
amendments &m be found throughout the specification (e.g*> page 3, lines 3-14, page 4, line:27, 
to page 5, W 10, page 5, Hne 27, to page 6, line 9, page 6, lines 10-29, page 7, line 25, to p&ge 
8, line 15, page 8, lines 5-11, page 8, lines 18-28), drawings (e.g., FIGS. 1, 2A-2H, 3; 4A-4H, 
and 5), and claims and thiis* no new matter has been added. Claims 1-24 are pending. 

Request for Change of Correspondence Address: 

A request was filed on May 20, 2002 to kindly change the attorney correspondence 
address as follows: 

: Grossman, Patti A Brill 
Customer Number 32205 

Entry Of this change is respectfully requested. 
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Request for Chainae of Amm&^ Pocket No,: 

Kindly change the Attorney Docket No. to: 

Lrr-124/GCD 98-25 N00 
Entry of this change is respectfully requested. 



LIT-124/GCD 98-25 NdO 



Claim Rejections - 35 U,&£ §1 12. first paragraph: 



Claims 1-3, and 9-12 are rejected under 35 U.S.C. §112, first paragraph, because die 
specification, While being enabling for a 6x16 sensory array, allegedly does not reasonably 
enable an mxn sensory attay< This rejection is respectfully, but most strenuously, traversed. 
At least four examples of an mxn sensory array are enabled by the specification; 

a! 6x16 sensory array having 16 sensor groups, 6 sensors per group, wijjh 
exernpidy description at page 6, line 10, to page 7, line 12, tfnd in FIGS. 2 and!2A-2H; '{ 

6x16 sensory array having 8 sensor groups, 12 sensors per group, with 
exemplajry description at page 8, line 3, to page 9, Hi* 4, md in FIGS. 4 and 4A-4H; \ 
ah mxn serisdry array having n sensor groups and 2m sensors per group, with 
exemplary description at page 3, lines 3-14; and 

a' 6x1 sensory array having 1 sensor group, 6 sensors per group, with exemplary 
description at page 5, lines 5-7* 

Withdrawal of the § 1 1 2 rejection is therefore respectfully requested. 
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Double Patenting: 

Applicants submit herewith an executed Terminal Disclaimer to Obviate A Double 
Patenting Rejection Over a Prior Patent PTO/SB/26, citing U.S. Patent No. 6,249,622 which Is 
commoniy^wned with the subject application. 

Withdrawal of the double patenting rejection is therefore fcspectfully requested. 

Remaining Claim Rejection^ - 35 U.S.C. $103: 

Claims 1-12 are rejected under 35 U.S.C §103(a) as being unpatentable over Fitderi$t 
(U.S. Patent J$o. 5,696,857) in view of Hodgson, et al (U.S. Patent No. 5,866,898; 
"Hodgson * 898'!). This rejedton is respectfully, but most strenuously, traversed. 

The subject application discloses, for example, use of couplers with progressively larger 
coupling ratios based on number of other couplers between a coupler and the signal source or 
destination. The coupling ratio of the output coupler is larger for each couplet between the 
output coupler tifad the signal destination (page 5, Hne 27, to page 6, line 9). The larger coupling 
rado for couplers further from the signal source allows the designer to create a sensor array that 
minimizes the differences ia Optical return powers from each tensor, and to he within a specific 
variance range, for example, 7 dB (page 7, line 3 1 , to page 8, line 2). 

Frederick (col. 3, lines 32-34) discloses use of coupler with identical coupling ratios. 
Frederick teaches a wavelength/frequency division multiplexer (WDM/FDM) fiber optic sensor 
array system wherein the sensor array system comprises a plurality of sensor groups, each sensor 
having a plurality of sensof S. In a sensor array, as a signal passes through a coupler the coupling 
ratio determines the percentage of the signal that the coupler will take from the fiber line. When 

24 06/06/02 5:26 p\% 

Received from < 3123462810 > at 6/6/02 6:32:33 PM [Eastern Time] i , I. 



Sent By: GROSSMAN*PATTI*BRILL; 3123462810; Jun-6-02 5:43PM; Page 29/3 

LIT-1 24/GCD 98-25 ibo 

many couplers^ passed On a fiber line the signal is reduced to a fraction of its former strength. 

If the returned signal powers are desired to be in a similar range of variance without using 

amplifiers, then a need exists to modify the sensor array to balance the amount of power each 

coupler takes firom the fiber line. 

Hodgson '898 (col. 8, lines 8-27) discloses identical coupling raUos of 10% while 
describing the ^oss of source signal. Hodgson '898 describes that when using constant coupling 
ratios throughout the array, the 100* sensor would receive 0.0003% of the source signal, while 
the first sensor jwould receive 10% of the source signal. The returned output power! of the fi|st 
sensor would be 0.01% of the original signal, and the returned optical power of the 100* sensor 
would be O.OO0b0000O9% of the original signal. This is a difference of about 70 dB (10 log 
(P1/P2)). ; . 

Using larger coupling ratios for couplers further from the signal source/destination, as 
disclosed in the subject application, serves to narrow the differences between returned powers to 
a designed set range, for example, 7 dB. Furthermore, the subject application discloses a sensor 
array with single distribution line with an input coupler for each sensor in any given group. 
Frederick (col. 4, lines 54-56) discloses use of FDM/WDM to. interrogate more sensors witji 
fewer telemetry lines^ and to ininimize the array diameter (col. 5, lines 54-59). Hodgson '898 
(col. 7, lines 42*61) discloses a sensor array system with only one distribution return bus, and 
one return bus. The subject application (e.g., page 4, lines 15» to page 5, line 10) discloses the 
use of m distribution fiber lines and n return fiber lines, to service z sensor groups containing y 
sensors each. Where each sensor in file array has a unique distribution and return line? pair (e.gi 
page 6, lines 10-15). 
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The use of multiple distribution and return fines can be modeled as a defense against fibjbr 
breakage. Since; each sensor in the array has a unique distribution and return fiber pair, if one fiber 
breaks it minimizes the loss of information (page 8, lines 5-11). Useful information can still be 
obtained from each area of the army. In one example of the array of FIGS. 2 A-2H, if a distribution 
line breaks, every group will still return results. If a return line breaks, every group but one will still 
be producing results. In another example of the array of FIGS, 4A-4H, if a distribution or retdm 
line breaks, no two adjacent sensors will be affected (page 8, lilies 18-28), The subject application 
discloses advantageous use of m distribution fiber lines and n return fiber lines, to service z sensor 
groups containing y sensors. 

The independent claims presented herewith serve to particularly point out and distinctly 
recite features of the patent application that are believed neither anticipated nor obvious over the 
art of the record. The dependent claims are believed allowable for the same reasons as the 
independent claims, as well as for their own additional characterizations. 

Withdrawal of all remaining rejections is therefore respectfully requested. 

In view of the above amendments and remarks, allowance of all claims pending is 
respectfully requested. If a telephone conference would be df assistance in advancing the 
prosecution of this applicaitioin, the Examiner is invited to call applicants' attorney. 

Respectfully submitted, 





Robert J. Brill 
Attorney for Applicants 
Reg. No, 36,760 



Dated: June 6, 2002 

Grossman, PAtn & Brill 
Customer Numier 3220S 
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